Spleen cells derived from a rabbit hyperimmunized with a Type III pneumococcal vaccine were exposed to simian virus 40 in vitro. After 114 days, transformed cells growing on the surface of one culture dish were observed and a cell line was established. The transformed cells had a morphology characteristic of cells transformed by simian virus 40, contained the simian virus 40-specific T antigen, and yielded infectious simian virus 40 upon cultivation with indicator cells in the presence of Sendai fusion factor. Transformed cells incorporated labeled amino acid into protein with the antigenic properties of rabbit immunoglobulin G.
We have previously attempted to obtain a virus-transformed cell line capable of indefinite growth in vitro and continuous production of specific antibody (1) . Lymph-node cells from immunized rats were exposed to simian virus 40 (SV40); four transformed cell lines were obtained, but none was found to synthesize immunoglobulin or immunoglobulin fragments. Attempts to establish a relationship between the transformed cells and lymphoid cells were inconclusive, and the identity of the target cell for transformation remained uncertain. In order to increase the likelihood of successful transformation of antibody-producing cells, resort was made, in the present experiments, to cells from a rabbit hyperimmuniized with a pneumococcal vaccine. Rabbits injected intravenously with pneumococcal vaccines produce large amounts of antibody of restricted heterogeneity (2) . Furthermore, marked plasmacell infiltration of the spleen has been demonstrated (3) . This report describes the infection with SV40 of spleen cells from one such rabbit, and the subsequent establishment of a transformed cell line capable of producing rabbit immunoglobulin of the IgG class. In the accompanying manuscript, the presence of a protein of markedly restricted heterogeneity that specifically binds the immunizing antigen is demonstrated (4 6). When the rabbit was killed, the serum contained 11 mg of antibody against S3 pneumococcal polysaccharide per ml. Isoelectric focusing of purified antibody showed three major and one minor species (4).
Initiation and Maintenance of Stationary Suspension Cultures. These procedures were performed essentially as described for rat lymph-node cells (1) . Briefly, rabbit L-27 was killed. The spleen was removed, minced finely, and pressed through wire mesh. Cells were suspended in medium RPMI 1640, supplemented with 20% unheated fetal-calf serum, 2 mM glutamine and antibiotics, infected with virus (see below), seeded in 60-mm diameter plastic dishes, and maintained in the above medium at 370 in a humidified atmosphere of 5% CO2 in air. Half of the medium of each plate was changed weekly, and 3 days after each medium change each plate was supplemented with '/lo volume of fresh medium. Bonemarrow cells were obtained by aspiration, dispersed by repeated pipetting, and treated as above.
Virus Transformation of Suspension Cultures. SV40, strain 777, was purified as described (7) ; the virus pool used titered 2. 5 X 1010 tissue culture infective doses5o (TCID5o) per ml on the BSC-1 line of monkey kidney cells. Spleen and bonemarrow cells were infected with SV40 at virus: cell multiplicities of 104 and 125, respectively, in suspension in a total volume of 1.0 ml at 370 for 1 hr with continuous mixing. Uninfected control cells were treated in parallel with 1.0 ml of RPMI 1640 medium. At the end of the adsorption period, 8 X 106 cells per ml were seeded in plastic dishes; the occurrence of transformation was followed by examination of both the bottom surface and the unattached cells in suspention. The transformed cells that appeared on the surface of one infected spleen culture were dispersed with 0.05% trypsin-0.2% EDTA and passed to fresh culture vessels. These cultures were maintained in Eagle's minimal essential medium (8) with four times the usual concentration of vitamins and amino acids (MEM X 4), 10% fetal-calf serum, 10% tryptose phosphate broth, 2 mM glutamine, and antibiotics (maintenance medium).
In order to detect immunoglobulin production, cells were exposed to radioactive amino acid (9) . Labeling medium consisted of MEM X 4 lacking leucine, 10% dialyzed calf serum, and antibiotics, supplemented with a final concentration of 5.24 mg/liter unlabeled leucine (10% of the normal leucine concentration) and 0.3 MCi/ml of [3H ]leucine (specific activity 260 40 Ci/mmol) or [14C]leucine (specific activity 20 mCi/mmol); the medium was changed every 3 days.
Single Cell Cloning was performed by a modification of Puck's procedure (10, 11) . The cloning medium consisted of MEM X 4, 10% fetal-calf serum, 5% tryptose phosphate broth, and maintenance medium previously conditioned by growth of the SV40-transformed spleen cells; the latter medium had been filtered through a 0.22-jum Millipore filter before use.
Immunofluorescence Staining for T Antigens. The presence of the SV40-specific T antigen was determined by the indirect immunofluorescence method as described (12, 13) .
Virus Assays. The presence of infectious virus in culture fluids and extracts of transformed cells was determined bv plaque assay as described (14) . In addition, attempts were made to rescue SV40 from the transformed spleen cells by treatment with mitomycin C and cocultivation of transformed cells with indicator (BSC-B) cells with and without Sendai fusion factor as described (14) .
Transplantation of Transformed Cells. Ten outbred weanling male and 20 newborn (<24-hr old) hamsters were inoculated subcutaneously in the interscapular region with 107 transformed cells. Animals were examined at weekly intervals.
Processing (13) were also examined. In oider to avoid nonspecific adsorption of labeled proteins to the immune precipitate, coprecipitation was repeated until relatively constant specific activity was achieved (19 Fig. 1 ). In view of the minute amounts of IgG detected by radioimmunoelectrophoresis, it would appear that most of the protein migrating in the gamma globulin zone on agarose gel electrophoresis was not rabbit immunoglobulin.
Normal rabbit kidney cells (line MA-111) and SV40-trans- 
DISCUSSION
In this paper we have described the transformation of a cell present among the spleen-cell population of a rabbit hyperimmunized with Type III pneumococcal vaccine. It is likely that the majority of cells in the spleen were producing specific antibody (3); at least four anti-S3 antibody species have been delineated (4) , suggesting the presence of at least four clones of antibody-producing cells. Since the antibody produced by the transformed cells had electrophoretic properties similar to that of one of the antibody species (4) , it seems likely that transformation involved a cell of the corresponding clone.
The available data indicate that the transformed cells were derived from a transformation event induced by SV40: the cells exhibit a morphology characteristic of SV40-transformed cells (20) ; virtually all the transformed cells contain the SV40-specific, intranuclear T antigen; and infectious SV40 virus was rescued from the transformed cell population by cultivation with indicator cells in the presence of Sendai fusion factor. Since the transformed cells produce antibody (4), it is likely that either a plasma cell or a lymphocyte was transformed, resulting in a marked change in morphology and growth characteristics.
TRSC-1 cells grown in the presence of [4C]Ileucine or
[3H]leucine incorporated radioactivity into many proteins, including one with the antigenic characteristics of rabbit IgG. Based on the long period of incubation required to develop the radioautographs after immunoelectrophoresis of labeled TRSC-1 extracts and culture fluids, and the small percentage of labeled protein coprecipitated with rabbit IgG in liquid media (1.2-1.4% of the total 3H-labeled proteins), it appears that the transformed cells produce only small amounts of immunoglobulin. Less immunoglobulin was detected in the culture fluid than in corresponding cell extracts. The reason for the limited production, or for the failure to secrete immunoglobulin by the transformed cell, is not known; in contrast, most myeloma cultures secrete large amounts of immunoglobulin. The low yield is not to be accounted for by heterogeneity of the culture since a clonal line produced the same amount of IgG. Other possible reasons include the selection of the cell line from a precursor cell rather than a plasma cell, the absence of antigen in the culture, or the failure to secrete antibody, which may inhibit production. Furthermore, transformation of a differentiated cell with SV40 frequently leads to a decrease in specialized function (21) (22) (23) (24) (25) (26) .
It seems likely that in the present experiments, SV40 transformation of an immunocompetent cell has resulted in a radically altered cell morphology, as well as a change in growth characteristics. Nevertheless, a specialized function, antibody production (4), was maintained.
